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(57) Abstract: 

PURPOSE: To obtain the subject DNA, capable of coding 
an amino acid sequence of a polypeptide containing a 
pyroglutamyl amino peptidase and producing the 
high-purity pyroglutamyl aminopeptidase useful as a 
reagent for research, etc., with high productivity. 

CONSTITUTION: Bacillus amyloliquefaciens IFO 14141 is 
cultured in a culture medium at 37°C overnight by 
shaking culture and the bacterial cell is then collected 
by centrifugation and suspended in a 50mM 
tris(hydroxymethyl) aminomethane (Tris) hydrochloride 



buffer solution (pH 8.0). A rysozyme, a surfactant, 
etc., are added to carry out bacteriolysis. A solution 
of chloroform- phenol is then added to centrifuge the 
solution. An aqueous layer is collected and precipitated 
with ethanol to recover a DNA, which is then treated 
with a restriction enzyme, bound to a vector and 
transduced into Escherichia coli to perform 
transformation. The obtained transformant is cultured to 
select a clone capable of producing a pyroglutamyl 
aminopeptidase. The DNA is recovered from the clone 
and treated with a restriction enzyme to afford the 
objective DNA coding the amino acid sequence of a 
polypeptide containing the pyroglutamyl aminopeptidase. 
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(57) [gift] 

[Iff A] fnyj^ 5;ursy 



frtf'J *Zf? K©7 5 J ^E5iJ^3- KLTV4 D N 

[»** 2 ] d n a Kmmnmm^ i iz&mzti 

•T-SIi*lSlIBtt(DDNA„ 

[If #114] S±«lfe£K#« 3 ©ffl^fta.***- 
[»«*5] tt#*4©»JHSliMt***LT» fa 

[£9J©IMlli&lftn] 
[000 1] 

[M3Lt©*]JB#IH *flWl4eny;u* £JU7 5>"< 

tf («TPGPtEt) ©aetufg £=enr 4 d 

N A , t£DN A £^3T?- @E*S«fr& 
J: y tt D N AOJieif «SS65|1* L»T» b*l4 
[0 0 0 2] 

[ft*©ftffi] PGP (P y r oglutamyl a 
minopeptidase, EC3. 4. 19. 3) 
I*. K, 7 5/»G>7Sy*aL- 

«*©»»©». iff, jma-viBTSftai/fflft. 

l=t£<#£r*::£:b<*l€>i|vcii«. (SSftftBil 

3S, 25, 4 9 0-4 9 9 (1980)) 

[0003] Jt**?* kici*. 7sy*ig*< 
l - Hayji* s >BI»*"C«K*4it^4 *.©#£« 
ML, *fc*>/<*Jl-ifc«tft9WS©ISL 

Kai«ln*#»**i. ± CfcfrLi>7 5^*387 

[000 4] J:otPGPIi$>/^ H-*»jS*S(= 

^i~Wf8fcBS§T'fc4„ &*pgpi*. mif/x^/u 

X 75n'J^-f3'TVX>X (Bacillus a 
m-ylol iquefaciens) * y ftM • 
£;H"Cl N 4o (Bioch— imica et Bio 
physica Acta, 791, 117-122 

(1 9 8 4) ) 

[0 0 0 5] 

4PGP£ggli, PGP©±j£teAM6<«jg3Xhtt 
SB£3F©B£A<#«KB3t-e. «8©KnfiJt&PG 



nm&mt LTS»icit<ffli*4i=i*&rL*ai£©i* 

[0 0 0 6] 

[RH£«*-f4f=©©#8] SPGP 

©4£ttra±*tt4*<8*i*!*£K*fc£z%. mp 

[0 0 0 7] f **BBfflIlliPGP^^ 
•J^^f K®7S/8Sa-KLIl^DNA, ISDN 

c t p g p©«jft{ti=#-r4. 

[0 0 0 8] *#&B.S©±teDNA fc LTI4. 0H*.tfE5>] 

5Slf4Ci;&<T?£4. fcfc, *36W©DNAI431fi^-ffl 
*ftiftftl=J:y. »*t>S4DNAa)^SPfiie, IS 
D N A A< =J - Kf 4 * © ©**M tttttt^Kfl: $ * 4 C 
fc<E<, fc4^l*-t®1#1t$as-r4«kdtAA6«]lcSE 

Ji*je^$i4-f=t©t,*t?t,©-efc4. 

[0 0 0 9] PGPi|g^(D«4i*-Cfe^t^iLt 
I*. PGP*4lll**-r*«4*T?**ltfft<. 
/\*^JUX 75 0'J^^f77vX>XA<ifii-efc4. * 

1* L©fc»ltlEBMS4«s* P G P«e*©<*4tt<h LT 

[0 0 10] *ilfl)DNAIJ. mifPGPj4it 
4PGPiie : f-©tt4ft-tf&4«±«l«J:y, K$±#D© 

DNA*»»-aaiLf=ft. ftumwmut'^m 

UtDN A$«JSfLfet,©i 'J--V— ^USt*^ — £ 
£ffiD N A©¥»*fcl4«3t*4|«J|=fel»TDN A >) 15 

*DNA^^*-*«iiRrtt4saE«4»i=»ALfc 

©v— *— £ PG P(D;S1£<h£t!^,>: L 
T. X<7'J-=>^Lr«f»Lfcttl§*jftS.DNA'<^ 
*-£fif#-f 4«S41*£JS*U gftgSBttfr&BIB*- 

D N A 1 -fr b P G P ite^T*&4 D N A £}S$rT 

[ooi 1] wTi=±Esa*at«kyB*i=ttifl-r 

4o iB£*©#4*T?fe4*±*il=S*-*-4DNAl4* 
©*0<lCLTflUR*;h.4. tt#«4«!T?fc4 
±iiEL7 v ;$fflB©^-r^*^0i|AI*;S(*igtfe-c^ 1 ~ 3 B 

©^58««J*JB»-r4CtA<-C#4. J§B^;i<!:LT 
l*fll*tf'J V'?-AX>B -<?)\,*>1—tiUt'(Dmffem% 

^©iteroB*^?^ y;ns»± h u ^A^-if©#®Stt 



[00 12] Z(DmzLX'$e>htz%m®frt>DN A£ 

& c: t \z <t y n 5 z t tfx # & „ 

[0 0 13] ttMd*ifefk£*DNA£«DVr-rft 
^iili, W^I#SW^5aa, «mSBJR«31/«fi:icj:yfT 

s s« & l to * fc tow bp* i y ^ it <#s 5i <7 u 

KE5lJlCftffl-f -S#J*.l£E c o R I . Hindi I 
I , BamH I Uf(D I I SftlJPBBJRjS^LTLx*. 

[00 1 4] <<5*-tLXte. s±a±tt-ci«wic 
it 51 L 5 4 7 r - v * fc I* 7 7 X S K b 
AJflfc LTflHSStlfciOtfaun**. 77-viL 
Tli. #J*.l£x->x 'J «>7 P U — (Escher i c 
hiacol i ) tt&HtSlZlt^ A g t 

■ 1 0. A g t ■ 1 1 tt£jW*fflT?#ft. 

[0 0 15] £/r, ^7X5 Kt LTIi. #Jx.l£xvx 
Uv7 3U— £E±»±«li:-fi>Jt6fctepBR3 2 
2, pBR3 2 5. pACYC 84, pUC12, p 
UC13, pUC18, p U C 1 9&i:#, /\*-9=-;UX 
■y-^f-'jT. (Bac ill-us subtil is) 
£?g±«±1&<t-f -Sii^Klip U B 1 1 0, pC194 

iE^/c P G Piie^ft-^ff-Cfe^a^ttD N ACDtJgflz 

[00 16] «£*BDNA»rfr£ 

< , fl*tf«±1&D N A VrKO&ffSHU: 5 
'J **-■ fe'Ofcffll:: <fc y«4ftDN AK^i^5i-Sin 
«£*£«J|::£ALT. ^©DNA'Jf 

[0 0 17] S±«±1«Jt LTIi, «*JftilDNAA<e 

•>i'Jv7 P'J-DH . lvi'J<>7 3 'J — H B 
10 1, Xvx'Jv7 3U-W3 1 10, Xvi 'J v 
7 3U-C6 00, lyi'Jv7 3 'J — JM10 9 

[0 0 18] m±®L±mzt&fr&7LDNA£&\?t>l5 



&t LTli. g!xliIiSi£Wi->i y v7Blcjg-f 
$a±fc©il£f=ld\ t>)li/' , 7l>'(*ls0)ft&TX'®?i- 
Mdn A<z>?£A£m\ £fc/*?;u*JBicR-f'5tt£ 

H£ & <t* £ s hi -r *> c t a< -e £ , $ b i c t ^ p ^ ^ 

£S<D PGP LTS± U#£ C t £ jlfcb Lfco 

[oo 1 9] m±m±to~><D3mm?>&z.DNA®x<D 
%m\z-z>^x<Dm$i\t. BM*§*rtft*.DNA*«ft-*-$ 
5 — ©ji*iHttT-*— t PGPt zmftizmmL 

^a--\z^xmntLX\ia^)i^ z^-p-i-y 

f-;U7 5 F (Pyrog I utamy l-jS-Naph 
thy I a— mi de) P G PStt*ft«lcB 

■£><> 

[0 0 2 0] ±atto73^lCj:y#b*lfcPGPitg^© 
i&ttlEJ'lli+i'f X>X (Scie-nce), 214, 
1205-1210 (1981) l-sEK^fl-Cl^VT 1 
t+vStlBBL. *fcPGP<7>7 5/i£IE5iJI*iMSIE 
fiJ*y«ISLfc. C©«lcLT-gSffl$^trPGPil 
&Ftfit*-r«li**ilD N Alt. fl$St&&tt£ftfr & 

irc^s. PGPae^se^-rsa^ftitDN 

A frb «H5Bft& irl-cfc y -^StLT, P G PilfifTfc 

4 D N A £W y tu u ztizmmtt&izj: y WLt 

A"f 6 Z t t§^l-HJ£-C#&„ 
[0021] ff2a$£&ttT*fcsa£«±^(DiS«JfJ<§ii 

a»«ff***ff 9©A<*f<J-CfcS. «*fi©*#3St L 

7;k--x, 777i-x, mm, e;ue>Kftt**<ffi 
-r Aaia7;u* y »tti^^ z&&mzti 

$>c *<Dtii. y>Klg. eSUig, BRtt. 

[oo 2 2] tt#sjttt«a<aw u pg p^^^-r-s 

lefflT*i@l:^ML^4A^ xvxU->7 a 'J -(Dig 

Jf*L<li2 0-4 2°CfIg"Cfe4o iSSB#P B 1lisfe 
ftlCek oT£'>ftfcS^\ PGP A<ft^llX*lc21-4B$ 



I 



5SI41 2-4 8m£\mi§.X'$)Z>o iSifep HI48A<f£W 
U PGP££j£-f SKBT-iSIMUf&TM. 
3=L<l4pH6. 0-8. OSJg-Cfc^o 
[0 0 2 3] **«l*©PGPI*«fl:*«t?««a*-t 
Z 1 1 1? * -ttl=f*Jlfi£l= 

ttoTPGP*«i**a+i=#ar*«*i=i4aa. js-o 
»K<t j: y . p g p#^sa t«*fta{*t 

i*. *&nfc***taiii*fci*aii>#it*i?©#»i= 

[0 0 2 4] Z©flN=LT»&Jh.fcPGP£*»ja£. 

>u. i£/-;u, 7-fe h><fifl=<k*» 

»ji3tasii=j:yaai-e-L«)*ii4"j:L^ *fc, *o»«ia-v» 

[0 0 2 5] 

[*fij*DNAfl)»|] 
i^^-}\t7s 7sO'J^77Vl>AI FOH141 
CD^feftDNA^<D7J;iT*»HLfco HBft* 1 5 0 
m I <D^il?-f 3>i£tt!5-e3 7°C-SgMi£S&. JI<£> 
(8 0 00 rpm, 1 0#) l"J;y*BLfzo 
[00 2 6] 10%vaf D-X5 0mMMJ7iS 
(pH8. 0), 50mM EDTA^W:M5m 
I KSg;S£t!\ 1ml©UV'f-Aj§i$ (lOmg/m 
I ) £ADX.T3 7°C. 1 5#Ri)#SU 1 m I (D 

1 0%S D S ( h*7'>;UttflH- h 'J ^A) ;§;££J)Q;l 

(1:1) 8Hf;1SU 1 0, 0 00 r P m. 

w<D*Hlc2»*©x$/-;u£tMM=lJiU *7X 
& X-tP i < y flM* L ttifi b D N A £ ii=j xmz£ # ofr 

tT^SLfc. C^l^l OmMh'JXjtl! (pH8. 
0) % 1mM E D T A ££A,/£jgjfc (feiTTEtaB 

;U58jftT?fiSa, ia'^lc e fcy7Xl^»55L> 2f£fi(Di 

L2m I (DTE-CJti?Lfc„ Ivx'J y7 3'J-HB 
10 1, iyi'Jv? 3'J-JM109©3>t'f> 
h"t;H4Ha n aha n ©75&I:: J: y ftj* U 7-(77 



[0027] mmm2 [pgp^3- k-t 
£$-a>i)3K] 

1 Vntz D N A 1 u g SffllSBX E c o R (JR 
jf^Sl) 10a-7H?3 7 t C, 1 R}|B£Jt 

LfcflL mm- LT E c o R -C^JBt Lt:pBR3 
2 2 0. 5ji gl=T4 -DNA'Jff— t? 
1 KT-1 6°C. 1 2B*Mfij£$1*-DNA£>ieL 

fc. 3$n L/i D N A 14. lyi'Jv73'J-HB1 0 1 

n a m gaum x 1 06 e<D»K$E^ft<7)=i □-- 

^b*tfc3P--li5 0 g/m I 7>t° 

•>'j>Ay Ntgife (i%^y^^K>, i%^i^x, 

0 . 5 %i&it1- h 'J "7 A) "C 3 7 °C-C 1 8 B#Rfli£« L . 

B»«»5S*fflL^rjaT<D*aic «* y p g psttsas 
[0028] am) 

a. o. im ±>>)0L.->)^mmm& ( p hs. 

0) 

B. 2 0mM fcfO^U* 5;U-/S -t7fJI,7 5 K 

p< £ </ 

C. 2 5% hU?PD|1M;$ 

D. 0. 15% HJOAitifc 

E. 0. 5% ^7> ; E- r 7A;t;g 

F. 0. 05% N- 1 — j-7f;Uf L/>v7i >;"§ 
ft 

[002 9] (7J;£) AftO. 8 m I |Ci#S§$ 0. 1m 
I *JDS.. 3 7tl=Sar*. 3#SfcBjfcO. 1m I & 
*DA. 3 7 0 C"C 1 O^MSJCS-S*. fffllCillml 
$-iD^.s SP5$-±tf)-5.o ±>t 1 m I ICD;S 1 m i ^^]Q 

«ifl>a«5il$»iB^-SfctoE5aS 1 m I in*. 11= FjflE 
2ml^J)D*. 3 7°C|CteS-ri>„ 3 0»i. 57 On 

m<DgR3tji$a)sr*. mm%&<j) 1 m(4i4. c<d^ 

TT'l^lBlSy 1(/mol ©/e-^-^^^UTS^^iSst 

[0 0 3 0] ±fB73j£lZ<t U *tl 2 . 0 0 0{l(7)=in-— 
»PGP Stt £ 3H£ LfctC?,. 2 P G P ;gtt £=ff 

^2. 1 k b p<DW ADN ABf^A<#SELTfcy, 
^7 7= KJpBPG-RtLfco 5>JL\T?p BPG-R 

4y$-)2. 1 k b p^SADN ABff)t£E c o RT'tJ 
y tbLp UC 1 8^iALtpBPG 1MpBPG2 
£«HLfc. pBPGlRl):pBPG2T?lyi'Jv7 

P'J-JMI 0 9$»BISSiLfctC4. ivi'Jv 
7 3U-HB101 (pBPG-R ) tttlxL. * 
<lfft12. 5ft. 2fS©PGP±att©fil±A«Jl&*l 
fco (01) 

[003 1] Hiifll3 («SBB5iJro*S] 

pBPG1©$52. 1kbp©EcoR mftlZ-Dl^ 



T, TAKARA k — i I o sequence d 
e I e t i o n kit £ffll^"C d e I e t i — o n 
mutant ©ft IgSrffoTio deletion mu 
t an tttJR£l=«£lv-*aDNAiU mhfttz-* 
ffiDN AlCOL^Ts M 1 3 - >-5l>v>^'V h (M 
13 Sequen-cingkit. 

7 5/ fi£$lJ$S$4S 1 Lfc„ 
[0 0 3 2] HS6^J4 [PGP©g!jg) 
«HBON«*6 6 I £1 0 I 

U 1 2 1°C. 1 5Mn*- h<7\s-7£mW7$'lk. 
5 Omg/m I 7>e*>'J> (t*7^fX5IS) $6 

3 7°CT* 1 8ttMiattSlfexi'x 'Jv7 3 'J — J 
M 1 0 9 ( p B P G 1 ) ©igg& 6 0ml U 3 

7°c-ei 8^mm%mmmLtz. tgs$t7&©p.GP 

Stttt, 4. 2uni t/ml T'feofc, i£*;&6 I £ 

fifcaKlCTJUBU 5 0mM K-'J>K««}ft (p 

H8. 0) 2 0 0ml|:|;iL, |C «fc y 

Lfc&. 1 5, 0 00 r pm"C2 0»r B 1iS'C^llLTP 

GP 

[0 0 3 3] C<D«fc3l=LTf#fc«BJl55fcl:::7n$5:/ 

*f»il£ffofc. Jg«r;3tiSft£5 0m I ©5 0 mM K 
-'JVKttfrjft (pH8. 0) lCJt»L. Toy ope 
arl HW-6 5C (lV~) ^07h^77^-|: 



j§tSl~T;"gi^Lfc^. Sephadex G- 1 5 Olr 
T^WtiaU «fca?*lfcPGP£f|fc 0 i|R$li3 5% 

[0 0 3 4] 

[3§E©3&£] *fSWl::«fc-3T. PGPae^fOT^SiH 
3»J*5 J: P G P ©7 5 / KEWtfW 6 j&Mcfc U » *fcil 
e^I^M^gfclZ J: ftftWftft P G P©^Jt;££^fit L 

f=o ^fc^wroPGPae^ta^fcite^i^w^ 

at*fflL^Scti=«ky. * iJAWng pgp ©Kii;£ 

[0 0 3 5] 

[E9JS] E9J** : 1 
E5iJ©^ $ : 8 9 5 

mmom ■. mm 

m©& : -*tl 

E5'J©fIS : genomic DNA 

: 7SO'J$-f 7r*>x>x(Bacillu 

samy lol iquefaciens) 
: I FO 1 4 1 4 1 

68-72 S RBS 
81-728 P CDS 



GAATTCAAGA CATGTTTCCC CCTTCGGCAG GAATATATGT CCATTATAGA GTATGGTAAA 
AAGAAAAGGA GGGTTTTTTG 

ATG GAG AAA AAA GTA TTG CTT ACA GGC TTT GAC CCC TTT GGC GGG GAG 
Met Glu Lys Lys Val Leu Leu Thr Gly Phe Asp Pro Phe Gly Gly Glu 

15 10 15 

ACG GTC AAT CCT TCA TGG GAA GCG GTC AAA CGG CTG AAT GGT GCC GCT 
Thr Val Asn Pro Ser Trp Glu Ala Val Lys Arg Leu Asn Gly Ala Ala 

20 25 30 

GAA GGC CCC GCC TCT ATC GTA TCC GAA CAA GTT CCG ACC GTT TTT TAC 
Glu Gly Pro Ala Ser lie Val Ser Glu Gin Val Pro Thr Val Phe Tyr 

35 40 45 

AAG TCC CTT GCC GTG CTG CGC GAG GCG ATA AAG AAA CAT CAG CCT GAC 
Lys Ser Leu Ala Val Leu Arg Glu Ala lie Lys Lys His Gin Pro Asp 

50 55 60 

ATT ATC ATC TGT GTC GGA CAG GCG GGC GGC AGA ATG CAG ATC ACG CCG 
lie lie lie Cys Val Gly Gin Ala Gly Gly Arg Met Gin lie Thr Pro 
65 70 75 80 

GAA CGG GTC GCG ATC AAT CTG AAT GAA GCG CGC ATA CCG GAT AAC GAA 
Glu Arg Val Ala lie Asn Leu Asn Glu Ala Arg lie Pro Asp Asn Glu 

85 90 95 

GGA AAC CAG CCT GTC GGG GAA GAC ATT TCT CAA GGC GGT CCC GCA GCC 
Gly Asn Gin Pro Val Gly Glu Asp lie Ser Gin Gly Gly Pro Ala Ala 
100 105 110 



60 
80 
128 



176 



224 



272 



320 



368 



416 



TAT TGG ACC GGC CTT CCG ATC AAA CGG ATC GTT GAG GAG ATT AAA AAA 464 
Tyr Trp Thr Gly Leu Pro lie Lys Arg lie Val Glu Glu lie Lys Lys 

115 120 125 

GAA GGC ATT CCC GCG GCT GTA TCC TAG ACG GCG GGG ACG TTT GTA TGC 512 
Glu Gly lie Pro Ala Ala Val Ser Tyr Thr Ala Gly Thr Phe Val Cis 

130 135 140 

AAT CAT CTC TTT TAC GGG CTG ATG GAT GAA ATC AGC CGT CAT CAT CCG 560 
Asn His Leu Phe Tyr Gly Leu Met Asp Glu lie Ser Arg His His Pro 
145 150 155 160 

CAC ATC CGT GGC GGG TTT ATA CAC ATC CCG TAC ATT CCA GAG CAA ACC 608 
His Me Arg Gly Gly Phe lie His lie Pro Tyr lie Pro Glu Gin Thr 

165 170 175 

TTG CAG AAA TCC GCG CCG AGC CTC AGC CTT GAT CAC ATC ACA AAA GCG 656 
Leu Gin Lys Ser Ala Pro Ser Leu Ser Leu Asp His I le Thr Lys Ala 

180 185 190 

CTC AAA ATC GCC GCG GTG ACC GCC GCG GTG CAT GAG GAC GAT ATT GAG 704 
Leu Lys lie Ala Ala Val Thr Ala Ala Val His Glu Asp Asp lie Glu 

195 200 205 

ACC GGC GGA GGC GAG CTT CAC TAA TT CACTAAGCGG CAGACGGCGT CTCGGCCCAT 760 
Thr Gly Gly Gly Glu Leu His 

210 215 
TTCTTTCGGT AAACGATGCG GGACAGCGTC ACACTGATTT CGTAGAGGAC GAGCAGCGGA 820 
ATCATGACGA GAAAGTCAGA CATAAAATCC GGCGGCGTAA TCAGCACCGA GACAACGATC 880 
AGCAAAAAAT ACGAA 895 

mmcommtemm adnaw& p g p±m± 

[01] pBPG-R , pBPGK pBPG2(D}| 



Hindi EcoBl 

L 




o 



PGP 
activity 
(fold) 



PBPG-BI PB8322/J1B101 
pBPGl pl)C18/JH109 I — 1 i2.5 



PBPG2 PUC18/JM109 



lac orientation 



